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 摘 要 
 
复杂成分的快速、高效分离一直是天然产物研究的一个难点，本文以银杏叶
总提取物为研究对象，以聚酰胺×C18 模式的全二维制备液相色谱系统为主要分
离手段对银杏叶成分进行在线的分离与纯化。 
首先，基于聚酰胺在银杏叶成分研究上的成熟应用，本研究将其与分离机理
差异较大的 C18 串联在一起，以中压液相色谱×制备型高效液相色谱（MPLC×
prep-HPLC）系统为基础，组成聚酰胺×反相（PA×RPLC）制备型全二维液相
色谱系统。通过该串联模式与其他几种常用串联模式正交性的比较，证明了该串
联模式的很好正交性。银杏叶总样经过 C18 初步分离，共分成 20%、40%、60%、
80%和 100%五个组分，通过综合的考察，最终选择了 60%组分作为后续在线分
离的样品。 
然后，在确认了在线制备型全二维液相色谱系统的工作参数后，以构建的系
统对 60%组分进行实际在线分离。通过该系统一次操作，共制备得到 16 个单体
化合物，其中 13 个化合物以核磁共振和质谱数据对其结构进行了表征。将该结
果与传统一维制备的分离结果比较发现，该系统在获得的化合物数目、纯度和速
度方面都远远优于传统方法，显示了很高的分离效率。 
最后，以简单的一维制备技术，通过制备条件的优化，对 80%组分和 100%
组分进行制备分离，共得到 5 个双黄酮化合物。通过在线全二维制备液相色谱和
传统一维制备液相色谱，本研究共制备得到 21 个化合物，其中 18 个化合物的结
构通过核磁共振和质谱手段得以表征。本研究实现了以在线手段快速、高效分离
银杏叶中的成分，为将来银杏叶全息图谱的构建和活性成分的研究提供了一定的
物质基础。 
 
关键词：MPLC×prep-HPLC；聚酰胺×反相；银杏叶 
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Abstract 
 
Rapid and efficient separation of complex active ingredients has always been the 
difficult problems in the natural products research. In this work, we used the total 
extract of ginkgo bilabo as the research object, comprehensive preparative two 
dimensional liquid phase chromatography system(Polyamide×C18) as the main 
separation method to realize the on-line isolation and purification of the main 
components of folium ginkgo.   
Firstly, polyamide was widely used for separation and purification of folium 
ginkgo constituents, according to the different separation mechanism between the 
polyamide column chromatography and reversed-phase chromatpgraphy, a new 
two-dimensional medium pressure liquid chromatography × preparative high 
performance liquid chromatography(2D-MPLC × prep-HPLC) system was 
constructed. By comparing this two-dimensional polyamide×reversed phase liquid 
chromatography(2D-PA×RPLC) system with several other couple system, we had 
demonstrated the perfect orthogonality of this system. Due to the extremely 
complexity of total extract, it was not suitable for direct separation by the new 
designed system, so the total extract went through a preliminary separation process by 
C18 open column chromatography. It was divided into five methanol elutions(20%, 
40%, 60%, 80% and 100%), we chosed the 60% section as the 2D separation sample.  
Secondly, after confirmed all the working parameters of this 2D separation 
system, apply it to separation of 60% section in the practical work. Through a 
one-time operation, we have acquired 16 compounds, 13 of which were identified by 
MS, 1H-NMR and 13C-NMR, this system exhibiting great advantages in analytical 
efficiency.  
Finally, used traditional one-dimensional preparative technique for purification 
of 80% and 100% section, after many times repetitive operation, we acquird five 
biflavones. In this work , we have got 18 compounds in total, and based on the HPLC 
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method, we have comfirmed their location in the total chromatogram. In conclusion, 
we successfully realized the separation of the main components of folium ginkgo in a 
rapid and efficient method, this can provide material foundation for the construction 
of holographic fingerprint of folium ginkgo and for the activity research in the future.  
 
Keywords: MPLC×prep-HPLC;  Polyamide×RPLC;  Folium Ginkgo 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
厦
门
大
学
博
硕
士
论
文
摘
要
库
缩 略 语  
 
 
 
V
 
缩略语 
 
Abbreviation Full Name 
2D-LC Two-Dimensional Liquid Chromatography 
ODS，C18 Octadecylsilyl 
MPLC Medium Pressure Liquid Chromatography 
HPLC High Performance Liquid Chromatography 
RP-HPLC Reversed Phase High Performance Liquid Chromatography 
PA Polyamide 
ESI-MS Electronspray ionization-mass spectrum 
m/z Mass-to-charge ratio 
NMR Nuclear Magnetic Resonance 
1H-NMR 1H nuclear magnetic resonance 
13C-NMR 13C nuclear magnetic resonance 
DMSO Dimethyl sulfoxide 
δ Chemical shift 
J Coupling Constant 
d Doublet 
dd Doublet of doublet 
s Singlet 
t Triplet 
m Multiplet 
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